
Implementing the International 
Precipitation Working Group (IPWG) 
Validation Statistics in Online Tools 
to Intercompare and Characterize 

Satellite-derived Global Precipitation 
Products 

Zhong Liu1,2, Dana Ostrenga1,3, William Teng1,3, and Steven Kempler1  
1Goddard Earth Sciences Data and Information Services Center (GES DISC) 

NASA Goddard Space Flight Center, Code 610.2, Greenbelt, MD, 20771, USA 
2Center for Spatial Information Science and Systems (CSISS), George Mason 

University, USA 
3ADNET Systems, Inc., USA 



Outline 

• Introduction 

• Overview of intercomparison efforts at GES 
DISC 

• Ongoing web tool development (IPWG) 

• Summary and URLs 

• Future work 



Introduction 

• NASA Goddard Earth Sciences Data and 
Information Services Center (GES DISC) – 
TRMM product archive, data services, 
documentation and user support 



•Product version changes (local and regional) 
•Product differences (local and regional) 
•Quick view of statistics 
•Recommendations during the previous IPWG meetings 



Product B 

Product A 
Version 1 Version N 

Version 1 Version N 

What are the 
differences? 



Intercomparison efforts at GES DISC: Giovanni TOVAS 
(TRMM Online Visualization and Analysis System) 



Intercomparison efforts at GES DISC: Giovanni TOVAS 
(TRMM Online Visualization and Analysis System) 



Version 7 

Version 6 
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3A25 Version 6 

TRMM satellite altitude was 
changed from 350 km to 402.5 km 
in August 2001 

3A25 Version 7 



Giovanni-4 
Improvements over previous Giovanni: 
• Omnibus Portal:  work with data from different science areas, satellites and 
time resolutions in one portal  
•  Interactive Plots:  zoom, pan, show values, linked scatter/map 
•  Order of magnitude speed improvement over previous version 
•  Seasonal analysis (Beta) 
•  Vector maps (e.g., wind stress) 
  
Current services in Giovanni-4: 
•  Time-Averaged map 
•  Area-Averaged time series 
•  Map Animation 
•  Vertical Profile 
•  Scatterplot comparison 
•  Interactive scatterplot + map comparison 
•  Time-Averaged scatterplot comparison 
•  Correlation map comparison 
•  Coming soon:  Hovmoller 









Ongoing Web Tool Development in 
NASA GES DISC Giovanni TOVAS 

-Focus on Adding IPWG Validation 
Algorithms  



•Mean Error 
•Mean absolute error 
•Root mean square (RMS) error 
•Correlation coefficient 
•PDF  
•Scattplot 

•Hits, misses, false alarms, correct rejections 
(2x2 contingency table) 
•Bias score (ratio of estimated/observed rain 
frequency or area) 
•Probability of detection 
•False alarm ratio 
•Hanssen and Kuipers score 
•Equitable threat score 
•Heidke skill score 

Validation / intercomparison of daily satellite precipitation estimates 
-- An IPWG project 

http://cawcr.gov.au/projects/SatRainVal/validation-intercomparison.html 



Time series analysis 
is needed as well 
due to sensor and 
other changes 

For each point 
for a given 
time period, 
such as DJF 



http://cawcr.gov.au/projects/verification/ 



Range: 0 to 1.   
Perfect score: 1.  

(JJA 2012) 

(JJA 2012) 

Range: 0 to 1.   
Perfect score: 0.  
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V7 3B42RT vs 3B42 

2000 - 2012 



Scatter plots between 3B42RT and 3B42 
between 2000 and 2012: (a) Northern 
Hemisphere (JJA); (b) Southern Hemisphere 
(DJF). The redline is the 1:1 line. 



Mean seasonal MAE for (a) JJA and (b) DJF 

where, Yi is the estimated value of 3B42RT and 
Oi 3B42 at grid box I, and N is the total of 
samples. 
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Mean Seasonal ME 

a) 

b) 

Moderate Rain 

Heavy Rain 

Moderate rain (2.5 mm/hr < rain rate ≤ 10 mm/hr) and heavy rain (10 
mm/hr < rain rate ≤ 50 mm/hr) [Met Office, 2007] 



 

Year 
Moderate Rain (land) Moderate Rain (ocean) Heavy Rain (land) Heavy Rain  (ocean) 

Average ME Average ME Average ME Average ME 

2000 4.56 0.53 (11.6%) 4.31 -0.28 (-6.4%) 13.96 2.36 (16.9%) 12.36 -2.10 (-17.0%) 

2001 4.51 0.57 4.35 -0.54 13.94 2.59 12.61 -3.07 

2002 4.52 0.79 4.33 -0.33 13.80 2.80 12.78 -3.04 

2003 4.53 0.64 4.32 -0.46 13.89 2.31 12.70 -3.38 

2004 4.49 0.50 4.34 -0.45 13.89 2.32 12.69 -3.15 

2005 4.51 0.72 4.33 -0.47 13.89 2.55 12.76 -3.48 

2006 4.52 0.78 4.27 -0.41 13.82 2.57 12.75 -3.45 

2007 4.52 0.76 4.27 -0.34 13.84 2.36 12.76 -3.65 

2008 4.51 0.66 4.23 -0.71 (-16.7%) 13.73 2.42 12.68 -3.89 (-30.7%) 

2009 4.53 0.95 4.25 -0.51 13.82 2.92 12.85 -3.54 

2010 4.56 0.95 4.24 -0.43 14.04 3.38 (24.1%) 12.83 -2.91 

2011 4.55 0.96 4.22 -0.46 13.82 3.00 12.65 -3.09 

2012 4.52 0.99 (21.8%) 4.27 -0.59 13.74 3.10 12.69 -3.07 

Top: ME (JJA, NH) Bottom: ME (DJF, SH) (mm/hr) 

 

Year 

Moderate Rain (land) Moderate Rain (ocean) Heavy Rain        (land) Heavy Rain (ocean) 

Average ME Average ME Average ME Average ME 

2000 4.44 0.14 4.34 -0.32 (-7.44%) 13.74 1.35 12.50 -2.26 (-18.08%) 

2001 4.48 0.12 4.32 -0.43 13.71 1.10 12.43 -3.25 

2002 4.51 0.33 4.32 -0.38 13.68 1.63 12.53 -3.16 

2003 4.51 0.33 4.32 -0.48 13.71 1.74 12.53 -3.47 

2004 4.52 0.51 (11.22%) 4.34 -0.55 13.71 1.92 12.66 -3.79 

2005 4.47 0.30 4.20 -0.75 13.74 1.62 12.53 -3.51 

2006 4.47 0.22 4.19 -0.74 13.74 1.04 (7.59%) 12.64 -3.45 

2007 4.47 0.11 4.20 -0.77 13.62 1.15 12.59 -3.29 

2008 4.47 0.28 4.15 -0.96 13.62 1.50 12.49 -3.75 (-30.06%) 

2009 4.50 0.34 4.19 -0.81 13.73 1.51 12.63 -3.61 

2010 4.48 0.08 (1.70%) 4.11 -1.14 (-27.69%) 13.63 1.43 12.56 -3.58 

2011 4.47 0.32 4.16 -0.90 13.70 1.97 12.57 -3.18 

2012 4.45 0.45 4.18 -0.81 13.78 2.06 (14.91%) 12.66 -3.28 



Major Issue – Lack of Data 

No new data 



Summary 

• Online intercomparison tools for precipitation 
products (mainly TRMM and TMPA, 3-hourly, 
daily, monthly and climatology) 

• Ongoing tool development for adding IPWG 
validation statistics 

• Inputs from the IPWG community are very 
important for future work 



Future Plans 

• Add more products and features in 
Giovanni-4 

• Release the beta version of the IPWG tools 

• GPM IMERG (Integrated Multi-satellitE 
Retrievals for GPM) 
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Thank you! 

 
URLs: 

• TOVAS: http://disc.sci.gsfc.nasa.gov/precipitation/tovas  

• Giovanni: http://disc.sci.gsfc.nasa.gov/giovanni 

• GES DISC: http://disc.sci.gsfc.nasa.gov/  

   

Contact: Zhong.Liu@nasa.gov 

 

http://disc.sci.gsfc.nasa.gov/precipitation/tovas
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